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Our atmosphere is as thin -- in proportion to the Earth’s
diameter -- as a film of condensation on a steel ball.
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Agricultural * Respiratory * Professional
'035_35  Pollutant releases « Political Risk
Business  Food poisoning ¢ Roadway
Interruption
 Mental health
Roadway
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New

Climate Change Liability:
A Rapidly Emerging Issue

PCC Report has reduced the uncertainties
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The Changing (Business) Climate

- - .,
e [ - -

Disclosure
Increasing desire
for full disclosure of
company’s environmental
liability

Regulation Accounting

Regulation and company \ Auditors assessing §

enforcement Risk climate change
of shareholder laws | \anagement risk

Fiduciary
Responsibility
Ignoring climate-related

risks carries potential for
breach of fiduciary duty

[Business Valuation

* Negative impacts on
company value,
reputation & brand
caused by ignoring
climate change

Shareholder &

Institutional
Investor Demands
for Action

Shifting Regulatory
Environment

» Energy prices
» Carbon caps, etc.
« Corporate governance

K. Compliance cost



Insurers: Reasons for Concern

e Actuarial - losses in all lines (core business)
— Increased variability
— unexpected correlation
— affordability/availability
— potential for abrupt change
— CAT model deficiencies
— difficult to function post-loss
— data “blind-spots”
e Contraction
o Competitive risk
* Regulatory risk
* Reputation risk
* Own liability
« Assets & share prices are weather-sensitive; Ratings
« Macroeconomic downturn



From Risk ... to Opportunity

Report: 25 strategies;

The insurance sector has _,,: examples _,130,nwrers

a key role to play In
helping to mitigate the
effects of climate change

. and by developing new
products and solutions

that can support emerging o s G oy
greenhouse-gas and —
renewable energy - T e

markets.”
- Marsh & McLennan




Range of Activities

AUStraIia Carbon Offsets, Testing, or Risk Management
Belgium 1
Canada Carbon Risk Disclosure
SWitzerland In-house Energy Management
Chlna Catastrophe Modeling & Climate Research
German 1
Fl‘ance y Research, Development, & Demonstration
Italy Codes, Standards, & Policies
‘IJsraeI Customer Services
apan ]
Netherlands Direct Investments |
NOI’W&y Innovative Policies & Products
South Africa o ]
Sweden Customer Financial Incentives
Taiwan Information, Education, & Demonstration

United Kingdom

United States O 10 20 30 40 50

Number of Insurers or Trade Allies



New Customers for
Traditional Business



Cutting U.S. Emissions in Half
with Climate-Stabilization
3 “Wedges”

2.6

Electricity end-use
efficiency

Vehicle and transportation
efficiency

B Renewables

Bl CCS & Supply efficiency

0.9

1970 1990 2010 2030 2050

After Pacala and Socolow (Science)



Renewable Energy Projects
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Renewable Energy Project
Insurance

Cumulative availability (e.g. 77% of insurers offer property damage for onshore wind projects).
Full penetration of all forms of insurance would correspond to 800% on the x-axis.

SR Fhe 1_ Total Aggregated Response
3 'il“.'.' TFrer _ for Each Product
N— I Construction/ Erection Al Risks
B startUp Delay/Advanced Loss of Profits
Solar / PV S ™ Property Damage
Biomass J Biatuals e _ " Business Interruption (BI)/Contingent BI
o _ = Machinery Breakdown

B Operators Extra Expense (OE)
Wave Bl Marine Transits

Onshore wind

Small scale hydro

Energy from waste

Geothermal

0 50 100 150 200 250 300 350 400 %

Figure 6. Availability of insurance products for different

renewable energy technologies
Source: Marsh. 2006. “Survey of Insurance Avallabllity for Renewable Energy Projects.” March, 15pp.



Conducting Research,
Development, &
Demonstration



Catastrophe Modeling & Climate
Research for Risk Management

o Efforts underway:

— AIG

— Lloyds

— Munich Re
— Swiss Re
— Willis

— RMS

Expected increase in annual loss in Europe

160%
140%
120% 116% 114%
100% 95%
80% 80%
60% Ii T T
40% e > 36%
20%
0%
EUR DNK DEU SWE BEL FRA GBR

Increase in annual expected loss for Eurape (EUR), Denmark (DNK), Garmany (DEU),
Sweden (SWE), Belgium (BEL ), France (FRA) and the UK (GBR) over the period 1975 1o
2085 (in %). The broad bars represent the mean value of the climatic models, and the
error bars show the spread of the results from all models



Disaster-relief Technology

 IBHS & USDOE -
collaborated In
development of
energy-efficient, UV
water disinfection
for emergency relief
situations




Promoting Loss Prevention



Traditional Risk Management

+ Meets Institute for ~BASF Home - Patterson NJ

Business and Home
Safety: “Fortified...
for safer living” stds.
— Wind-resistant rigid
foam panel walls and
multi-glazed windows

— lce-dam resistant
— Mold resistant

B Water-_reSIStam Some insurers are giving premium credits. ...
Insulation



Integrating Energy Management
& Risk Management

Munich Re Brochure circa 1995 on Infrared Cameras
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Energy-Efficiency --> Fire Safety

o Arkwright Mutual
(now part of FM
Global): replaced fire-
hazardous halogen
“torchieres” with
compact fluorescent
alternatives at
Northeastern University
student housing +
seminars for risk
managers




Better Management of Forestry,
Agriculture, and Wetlands

TO I O IVI arl n e B.a& = - . l:am‘ 8 & hopj iwwwokiomarine-nichido.cojplenglish/ing » | @ T + - E

Ck " a -
&. N I C h I d O . " A tiome JB-:- krarks o Coogle 4 Th n-MIT _ o Survey Summary & Unisys Weather: Hur o Makn Houise 2t Cip.
reforested N oo g HEIY ol

7,500 acres of | ..o
mangroves in | O e i g
Indonesia,
Thailand,
Philippines,

Myanmar and

Vietnam. e P A
5,000 more in ,L__ | ""*‘“"“*"f-"-'-*““-
progress s O 2 (8 o Don == ] o

Source: http://www.tokiomarine-nichido.co.jp/english/index.html



“Rebuilding Right” Following
Losses

* Fireman’'s Fund: first-ever \Green
“Green-Buildings Insurance” Coverages

— Rebuild green after loss

Very popular:

> $5,000,000 of new business in
first 6 months;

> |Instrumental in renewals:
> Wall Street Journal

http://www.firemansfund.com/servlet/dcms?c=business&rkey=437



Crafting Innovative
Insurance Products and
Services



New Products for Energy Service

Providers

. Lock_ton Risk W
Services: group ————
liability coverage for | e
home energy 4!
auditors, If
members of
RESNET

Source: http://www.locktonaffinity.com/RESNET/



Energy Savings Insurance

 Lloyds, and various
others....

e Owner-advocate

e Enhances
“bankability”

 Small step to extend
from energy to
carbon warranty

Mills, E., S. Kromer, G. Weiss, and P.A. Mathew. 2006.
"From Volatility to Value: Analysing and Managing
Financial and Performance Risk in Energy Savings
Projects." Energy Policy, 34:188-199.

Energy savings after retrofit (%)

60% -

50%

40% -

30% -

20% -

Variation in Weather-Normalized
Energy Savings in 24 Public Housing
Projects, versus Portfolio

Portfolio

10% |

0%

-10% -

-20% -

Post-Retrofit Year



Renewable Energy Performance
Insurance

e Munich Re:
Piloting
geothermal
energy
exploration risk
Insurance




Green Buildings Insurance

 Lloyds of London
(Naturesave): personal

lines: commercial lines O
donated to environmental -

projects

— environmental performance
surveys offered to
policyholders

e Fireman’s Fund:
commercial lines -
premium credits for
“LEED-certified” buildings



Pay-As-You-Drive Insurance

e |nsurance discounts of up
to 40% for low mileage:
— GMAC
— Progressive

— Norwich Union General Motors Acceptance Corporation
— Polis Direct (GMAC) PAYD discount schedule.
— Rheinland Miles/year Discount offered
Versicherungen J=2500 milas 0%
_ Aioi 2,501 - 5,000 33%
5,001 - 7,500 28%
— Pay-per-K 7,501 — 10,000 20%
— Hollard 10,001 - 12,500 1%
— Gerling 12,501 - 15,000 5%
— Unigard 15,001 - 99,999 0%

Some use GPS --> avoids reporting fraud



Climate Change Insurance
« Munich Re: =MCII

Climate insurance i Gt e
Initiative (MCII) for Misstonsatement
under-served
markets In
developing
countries

— New products

— Loss reduction
measures

EMCH



Offering Transactional and
Risk-Management Services
for Carbon Markets



Climate Risk-management
Services

e Solomon

Associates, Mo ammmmrte
. . Services ‘
subsidiary of Rt e
H S B ( A I G) : [ Implement Action Ezms

» Apply Kyote mechanisms
Greenhouse Gas

= FaiEls on sustalnakiliy

| Define Actign Plan

"  Identify GHEG reduction steps
S e rV I C e S a ﬁﬁgﬁﬂ;miﬁsgﬁﬁpﬂgﬁiﬁ%mmg

| Measure Emissioms

" ﬂuanﬂﬁr &sﬂn mfaﬂﬂmaﬂgnﬁ
= Audit and verfy results

* AON: Climate S
Change Solutions | e e
Group




Facilitating Carbon Trading

e Swiss Re:

— Contingent-Cap
Forward for
Emissions
Reduction Trades
(cost risk hedge)

— Carbon credit price
volatility product

— Carbon-delivery
Insurance

Chimate Exchange -LON (1/3:2005-10:272006) -- Datastream

190.0%

180.0% 4
AT00% 4
AG0.0% 4
150.0%
140.0% -
130.0% 4
120.0% 4
110.0% 4
A00.0% 4
Q0.0% 4
S0.0%

r— 1 1 1 1. T1 71 1 T T I _ T T T T T T T T T T T 1
CLELM=— FTSE ALL SHARE—

5.00 4

u]

L

“whlume —

Jul]
GBX hillions Source: Datastrea m



Managing Risk for Clean-
Development Mechanism (CDM)
& Carbon-Trading Projects

« Marsh risk management service

Source: Marsh. 2004. “ Répbnding to Cli.fnate Change Ri sks an'd bppofonifieé.” -



Enabling Customers to Purchase
Carbon Offsets

e Insurance Australia Group: on-line
automobile carbon-offset service for customers

Climate Help

jwsensnan  Pay for your emissions

Climate Help Don’t underestimate ek B

the effects of climate change.
Climate change ekl e o

With recent events like Hurricane Katrina, persistent droughts, and

Going carbon neutral

waorsening bushfire teatons, there are now more signs than ever that
our climate i changing

What we're doing

H h I Becaiie car are a \lqmll:nnl:.ﬂnl_- ol ehmats
ow ynu can he p rh.ymjt-_ MNREMA Insurance has created a

ey envirgnmentasl program called

Climate Help. It shows you how

to offset your car's emissions - .

and how to help combat

climate change with a unigue [ 3% eaes

FAQ method called carbon credits

Contact

NEMA

INSURANCE

You are paying $32.93

Source: http://www.climatehelp.com.au/



Aligning Terms and
Conditions with Risk-
Reducing Behavior



Assigning Directors & Officers
Liability

« Swiss Re: added Questionnaire

climate Change to its — Countries/jurisdiction of
. . ti

primary insurance — GHG aceountngeporing

D&O underwriting -

DIFoCesSS — Gases assessed

— Reviews CDP response — Outline of company intentions
(if available) to add_res_s re_gglation-related

_ potential liabilities

— May reQ_UESt QOmIO'ethn — If available, report of data: (1)

of questionnaire Gross emissions; (2) GHGs/$

gross revenues; (3) GHGs/$

EBITDA; (4) GHGs/$ current

assets; (5) GHGs/$ long-term
debt; and (6) GHGs/$ market
cap




Recognizing and rewarding
correlations between sustainable
practices and a low risk profile

‘\i

e Travelers:
10% auto
premium
discount to
drivers of hybrids

travlisssim fresurance, In-syach.”




Investing in Climate Change
Solutions



Equity Investments

* Swiss Re: participated in an $18.4 million
round of financing in Evergreen Solar

e Gerling: Sustainable Development Project
operates a $100 million initiative including
venture capital for new technologies to help
address climate change risks

« Allianz: plans to increase investments in
renewable energy by 300 to 500 million
euros



Sustainable Asset Management

 Munich Re: membership T ———
INn sustainable investment
Indices:; screens Its own
Investments

This document certifies that

MUENCHENER RUECKVERSICHERUNGS

is a constituent of

 Alllanz: invested 10

million euros in the SE(JPI”IZ.(IH}:IIHI Partners Indices
European Carbon Fund Ethical Index GLOBAL®

» Gerling: Select 21 Fund Ethical Index EURO®
Includes energy and
environmental criteria in e

Lok 8 N

the selection of securities

@ 2005 E. Capitsl Parbners Sp.hA
Corss Malls 13 0922 Mlan ITALY Tel: 3% 02 BOSIOE3 Fao 39 02 TEFI3480

e-mail: infoge-cpariness.com  Web: wew.e-gpartners.com  Bloombery: <ECP» go



Building Awareness



Consumer Information &
Education

« USAA: Energy- |
efficiency
Information to JE s IR ]
homeowners



Educating Fellow Insurers

 Swiss Re:
has run regular
full-page adds on
climate change in
major U.S.
Insurance trade
journals for
several years

rnanac ng s Lance

COMEE " e 10 o eallic s B 7 Tiga « : AT Uit ina o
UNCEItS A0y, Tl ol

Expertise you can build on. 2 WWiss Re




Participating Iin the
Formulation of Public Policy



Having a Voice in Public Policy
Discussions on Climate Change

* Association of British | Eafssai .-

Insurers: advising City | = = |
of Londononland-use | == -

planning and flood e
defenses iR

e Allianz: endorsed the
CERES/INCR “Call to

Action” 50 companies; | -
$4T invested N
 UNEP Initiative

|
AN A R
¥ 8

mitigataon)




Endorsing Voluntary Energy-
Saving Policies

« American Insurance
Association:
Endorsing public
transportation; reduced
speed limits;
telecommuting based
on win-win benefits




Promoting Energy-Efficiency
Codes and Standards

e IBHS
e Building
Code

Assistance

Project

B C AP« | @umuurmanzy

Laar Upduivd Lay B, 1007, T1.37 P

The Building Codes Assistance
Project is dedicated to assisting
states in the adoption and

I implementation of statewide building

energy codes,

The value of energy effickency i propedy smplamentsd
cormtructon standards is univenally recognized as the
easieal and mosl cost-effective way to help

| consumers save enargy and mongy, make housing

mone affordable, and reduce air polition. All of these
benefits are difficult or impossible to capture @ not
taken info consideration af the time of construction

| BCAP was eslablished in 1994, as a jond initiathve of

thae Allimncs to Save Enengy. the Amedcan Council for
an Energy-Efficient Economy, and the Nabural
Resources Dofense Council Support for this webaite

| @nd for BCAP'S advocacy snd btechnical assisiance
| work comes from the US Department of Enengy

"Reducing the MNation's energy consumption
through the adoption, Implamentstion, and
utilization of bullding enhergy codes and

standaros.

]'-;"m...

T

Status of State|Codes

')

- Maps & Overviews,

e - 44
Iy
& T Ll

';- ’_L . - ,___""‘. e -u‘ b
iy "h) “J

Lates! Mews:

Wm~mmammmmmuwmmcu..
iﬁ&ﬁm*ﬂnpmnt-ﬂwwmmmw,..
Q[lmu - Code propoaal for 2008 ORSC undesr nireliow fday 07
Wisconsin - Wiscorsin revirwing 2006 IECC for adoption 1,
Mow Maic - New Mexico (o adopt 2008 [ECC vy 57,3907

| Committee formed for development of green
| building standard.

| The U.S. Greon Building Council (USGBC). American

| Bocisty of Heating, Refrigarating and Air-Conditioning

| Engirears (ASHRAE), and the Muminaling Engineering

| Seclety of North Amerdca (IESMA) have complaled
formation of the commities charged with the gevslopment

| of Gtandard 1859, the ASHRAEMUSGBCAESNA mirimum

| standard for high-performance green building. The proposed

| grean buiiding standand is being devedoped by the three

| organizations to heip drive grean bullding into mainstream

| building practices and is scheduled for completion in 2007

Ice prnpnuﬁ ;ﬁnnqn online. View the
| proposed changes by clicking hore

IRS Issues Guidance on Commercial Building
Tax Deduction. View Guidance MNatice harms.

| 2008 IECC is Printed and Available for
{Purchase Read more or purchase the code

'The Clean Energy-Environment Guide to
| Action: Policies, Best Practices, and Action




Leading by Example



In-House Energy/Carbon
Management

e Swiss Re: “Gherkin”
building (London)

e Rutherfoord: first
Insurance broker to go
“carbon neutral”

 West Bend Mutual
Insurance Company:
reported a 7% increase In
productivity following
energy-efficiency
uparades




Reducing Insurers’ Carbon
Footprint Through Improved
Operations

e American

Modern
Insurance
Group: using
PV-powered
portable offices

for post-disaster
claims handling



Disclosing Climate
Vulnerabilities & Liabilities

Insurer Response Rates to Carbon
Disclosure Project (CDP) Survey: 2006

Insurers
responding to CDP
($41 T under
management):
AlG, Aon, Marsh
& McLennan,
MBIA, Safeco, St.
Paul Travelers,
Unum Provident,
Munich Re,
others...

Source: http://www.cdproject.net/

70%

60%

50%

40%

3006 -

20% -

10% -

0%

US - N=23
B Non-US - N=52




Closing Thoughts:

Risks Profiles of Responses
to Climate Change



Risks are also associated with
responses to climate change

e Emissions
reduction: supply-
and demand-side

— Green buildings

— Nuclear power

— Hydrogen energy
— Renewable energy

— Carbon capture &
storage




Carbon Capture and Storage (CCS)

e Lake Nyos - 1986
(Cameroon):
Natural CO, leak
killed 1800 people,
3500 farm animals




Co-Benefits: Insurance LoSS

Reduction + Lower Emissions
2003 NE US blackout 50 n Im acted $3B

Sources: Imagery NOAA/DMSP; Losses Munich Re - “Failure of Public Utilities”

* Energy efficiency avoided up to 155
hours of blackout in California in 2000

(worth $20B)

 Distributed renewable generation can
reduce business interruptions




Thank You

http://insurance.lbl.gov
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http://insurance.lbl.gov



